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® This invention relates to a cold/hot water discharging apparatus which is used for cold/hot water massage 
shower, and the like. In order to alternately switch and supply hot water of a predetermined temperature suppli d 
from a hot water source (6) to a discharge portion, a valve (5) of a cold/hot water mixing tap (A) is driven by a 
motor (12) and is reciprocated in a pre-set period between a position where high temperature hot water is di- 
scharged and low temperature hot water is discharged. In each of the periods for discharging low/high 
temperature hot water, an optimum gain of this period is determined from the previous period and previous gain 
so as to shorten the discharge period of cold/hot water and to obtain a stable curve of the discharge hot water 
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COLD/HOT WATER DISCHARGING APPARATUS 
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h»vi Jn ! hinh '°" T I u""^^"* discharging apparatus which discharges alternately hot water 
a IL »^'9h temperature and hot water having a low temperature from a discharge portion so as to obtafn 
a massage effect. More parftcularly. the present invention relates to a cold/hot waTer discharging apparatus 
wh ch switches and regulates altemately hot water of a predetemiined temperature suppIiL from a hot 

t«Sn T 'k'°"''^.*^ '"^'"9 " "'■9'^ temperature and to rSixed hot water having a low 

temperature by a coldrtiot water mixing tap and supplies them to a discharge portion 

Conventional cold/hot water discharging apparatuses can be classified into a system which switches 
alternately the temperature of hot water supplied from a hot water supply machine to high 7TZ 
temperatures and supplies directly hot water supplied from this hot water supply machine to a discha ae 
' .h"" \ "T"" """" ''^"^ temperature hot water supplied from a L w^r supply ma^Z 

w.th cold water by a cold/hot water mixing tap to obtain mixed hot water having a predetermrned 

oTh?icr„"« n ^^^^^^ '^"'^ ^"PP"^'^ « fe^d vvater source 

to the discharge portion through a valve capable of altemately switching the inflow sides 

■ nowi/ rrr""' ^'l® ? ?' P'®'®"' developed a cold/hot water discharging apparatus of a 

. novel system which is entirely different from the prior art systems described above 

discharging apparatus in accordance with the present invention is of the 
system Wherein hot water of a predetermined temperature supplied from a hot water supply machL is 
te'l? t «"^=t«'y to mixed hot water of a high temperature and mixed hot watrr of alow 

temperature by a cold/hot water mixing tap and supplied to a discharge portion. More definitely, in the 
JZTl « °f the cold/hot water mixing tap is driven by a motor and is 

confrolled in such a manner as to reciprocate between a position at which high temperature hot water is to 
be discharged and a position at which low temperature hot water is to be discharged in a predetermined 
pQnoci. 

«nH *'?'^,°°''^°t ^^tf^ discharging apparatus, the temperatures and periods of low temperature hot water 
and high temperature hot water are controlled by the speed of the valve and this speed is determined by 
the difference between an actual temperature and a target temperature and by a- gain 

thP ^^"J," discharging apparatus described above, there is 

the problem in that a stable curve of output hot water having a short cold/hot water discharge period cannot 
be obtained at the time of pressure fluctuation, and so forth. 

For. an optimum gain varies with the temperatures of cold/hot water and with the pressure 
In a cold/hot water discharging apparatus of the type wherein a valve of a cold/hot water mixing tap is 
dnven by a motor and the valve is reciprocated between a set position at which high temperature hot water 
IS to be discharged and a set position at which low temperature hot water is to be discharged in a set 
period, the object of the present invention is to shorten the discharge periods of cold/hot water and to obtain 
a stable curve of output hot water by determining an optimum gain of the penod of this time from a 
previous period (penod length) and previous gain in each of the cold/hot water discharge periods 

The cold/hot water discharging apparatus in accordance with the present invention comprises a cold/hot 
water mixing tap having the primary side thereof communicated with a feed water source and a hot water 
supply source and the secondary side thereof communicated with a discharge portion and equipped with a 
motor whose rotating speed Is variable in accordance with a control signal and which drives ttle valve to 

Sn!nL^f.^l"""?r*'° '""'^^ temperature detection means disposed on the 

secondaiy side of the cold/hot water mixing tap; memory means for storing set temperatures and target 

ZSivIlv- r:^fS"^ Tr'"*"'' '^"^"^ ^"^ discharging high temperature hot water, 
respectively, cold/hot water switch means for switohing and setting alternately the set temperature to a 
target temperature for discharging low temperature hot water and to a target temperature for discharging 
t«mJ«Tr!HT. ?=°'"P^^'"9 '""'ed water temperature detected by the mixed water 

tem^rature detection means with one of the target temperatores set this time and switching and setting the 
f^lSr^T °' '"'^"^ temperatures when the mixed hot water temperatore reaches the 

hl^ iof T I! ''wiL^ ^PP™'^''"^*^ ^3'"^: "'°t°'' speed setting means for calculating the rotating speed of 
^LTf- I difference between the mixed hot water temperature and the target temperature and 

from a gain in each of the discharge periods of low temperature hot water and high temperature hot water 

TlnaZT:^- ^ "°"ri"f" '? ^'"^ °' gam setting means S 

setting the gain as a actor for calculating the motor speed in the period of this time from the gain inputted 

tws oerSTn LTh nf h''h h''"°"' '"'^ ^^""^ ""^^^ ""^^r speed is calcul^d in 
this period in ach of the discharge periods of low and high hot temperature hot water. 
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In accordance with the present invention, since the optimum gain of the present period Is determined 
from the prev.ous cold/hot water periods and gain so as to control the rotating spSd of Ihe r^^or ft 

5 techirn?.« »„H ''^^V^-^ » '^^''"''^^ substantially eliminate the problems of the prior art 

5 technique and can be put into practical application, the problem is yet left unsolved in that the cold/h^ 
water penod gets elongated at the initial stage. coia/not 
In a cold/hot water discharging apparatus of the type wherein a valve of a cold/hot water mixina tao is 
dnven by a motor and controlled in such a manner as to reciprocate between a set pos^n aTSh h^nh 
temperature hot water is to be discharged and a set position at which low temperature hot water if to 
w2 d"! ' P^^^^*^^'"'"^'^ Object of the present invention to plwH collot 

water d.scha^mg apparatus wherein a target temperature is switohed from a target temperature for tow 
temperature hot water to a terget temperature for high temperature hot water and >Jcn?sa i^o der to 
th« Jl' "T' '^''''^^ °' ^ predetermined period of time through time management e^^^^ 

the temperature does not yet reach the target temperature for low/high temperature hot water 

Dlish^h^'SJiS t''^^^*"' accordance with the present invention directed to accom- 

thLronf . !T ^r"''''' ^""^P"'"* ^ '""''"9 having the secondarTside 

hereo communicated with a feed water source and a hot water supply source and the secondSJ^ s de 
thereof communicated with a shower and equipped with a motor whose rotating spidTvSle In 

^o wSr m"il!r'/ "9"^' ""^'^^ ''''' ^ - ^ to control the mixlnr'atio oTcS^^x 

zo water; mixed water temperature detection means disposed on the secondary side of 5,e cold/hot wate 
m,xmg tap: a cold/hot water start timer, a half period «me count-down timer and a period inpuffi g clnf 'p 
timer: memory means for storing the target temperatures for discharging low and high temperatore ho^ 
w^er set by a controller, and their target periods, respectively: cold/hot water switoh mearforti ching 
and setting altemately the target temperature to a target temperature for discharging low temperate e hot 
water and to a target temperature tor discharging high temperature hot water, com^p^ng t^^e mted S 
temner?rj?r.H "'"'"^ temperatore detection means wi* one of the terge 

temperatures set this time and switching and setting the target temperature to the other of the terqet 
ST r ^^fj^^^^ «ater temperature reaches the target temperature thereof or ite approximate 
n rot«nn c H ^P:^^^*^^'"'"^"=' P«^'°d °f t'-^e has passed: motor speed setting means for calcuteting ^e 
In? f f '^"^ ^'"'^^""^ "^"'^^ temperature of the previous perfod 

hot wa?jTrt ^"f 9^'" ^^^•^ °^ the discharge periods of low and high temperature 

hot water, and delivering a motor control signal in accordance with the result of calculation: and gain setting 
means for calculating an optimum gain as the motor speed calculation factor of this peric^ from the 
previous penods for discharging low and high temperature hot water, the target periods, the previous 
temperature width the target temperature width and the gain inputted as the calculation factor in the motor 
speed calculation in the previous period. 

In accordance with the second embodiment of the present invention described above, since the 
operation of the motor is controlled not only on the basis of the gain of the previous period but also throuQh 
tme management, the cold/hot water period is prevented from becoming much Ion" but is sSfted to tSe 
Srbrobtlined becomes short and satisfactory cold/hot water discharging apparatus 

Since the temperatore width is used as one of the gain calculation factors, the problem that the 
be ob^Iinerra'Sl^ ""''""^ """^ '^^^9®'"^"* can be solved, and the optimum gain 

Therefore. coldAiot water can be stably from the initial stage of cold/hot shower discharge in the taraet 
penod under any cold/hot water condition. ^ 

cleailing °' *® P^®^®"* invention exhibits an excellent effect for local washing or 

The cold/hot water discharging apparatus of the present invention can be used as a cold/hot water 
50 rnessage shower apparatos or a local washing or cleaning apparatus. The target temperatore of low 
temperatore hot water is from 25 to 30-C and preferably 30-C. while the terget temperatore of hioh 
temperatore hot water is from 36 to 43»C and preferably 40'C. peraiure or nign 

The above and other objects and novel featores and advantages of the present invention will become 
55 drawings''^'^ description when taken in conjunction with the accompanying 

Rg. 1 is a block diagram showing the overall construction of a cold/hot water discharging apparatos 
in accordanc with the present Invention: » w hk- 

Rg. 2 is a block diagram useful for explaining the first embodiment of the invention; 
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^ f'Q^ a_sectional view showing an example of the definite.structure oLa coId'hot-water mixing tap; 

Fig. 4 is a sectional view taken along line IV - IV of Fig. 3; 

Fig. 5 is an enlarged sectional view taken along line V - V of Fig. 3; 

Rgs. 6 and 7 are flowcharts useful for explaining the software of a microcomputer in the first 
5 embodim nt of the invention; 

Fig. 8 is a diagram useful for explaining the relationship between the temperatures of cold/hot water 
and the period with the passage of time, wherein solid line represents the cold/hot water period controlled 
by the apparatus of the present invention and dash line does the cold/hot water period controlled on the 
basis of a fixed gain; 

10 Rg. 9 is a block diagram showing part of the cold/hot water discharging apparatus in accordance with 

the second embodiment of the invention; 

Rg. 10 is a block diagram useful for explaining the second embodiment; 

Rgs. 11 and 12 are flowcharts useful for explaining the software of a microcomputer in the second 
embodiment of the invention; and 
75 Rg. 13 is a diagram useful for explaining the relationship between the cold/hot water temperature and 

the period with the passage of time in the second embodiment of the invention. 

Rrst of all. the first embodiment of the present invention will be described with reference to the 
accompanying drawings. 

In Rg. 2. symbol A represents a cold/hot water mixing tap. A hot water passage 2. a cold water 
20 passage 3, and a mixed water passage 4 are defined inside the main body 1 of this tap. The hot water 
passage 2 and the cold water passage 3 are communicated with the mixed water passage 4 through a valve 

The hot water passage 2 is connected to a hot water supply pipe 7 communicating with the outlet side 
of a hot water supply machine 6 while the cold water passage 3 is connected to a feed water piping 
arrangement 8 as a cold water supply source. A shower 11 is connected to the hot water passage 4 through 
a sensor unit 10 which is equipped with a thermistor type temperature sensor 9. 

The valve 5 consists of a fixed disc 5a which is fixed to the main body 1 in such a manner as to be 
unable to rotate and a movable disc 5b which is superposed with the fixed disc 5a water-tight and slidably. 
The movable disc 5b is rotated normally and reversely by a motor 12. 
30 Both the fixed disc 5a and the movable disc 5b are made of ceramics. The fixed disc 5a is equipped 
with a hot water port 13 communicating with the hot water passage 2. a cold water port 14 communicating 
with the cold water passage 3 and mixed water port 15 communicating with the mixed water passage 4. 
These ports 13 - 15 are bored in such a manner as to penetrate through the fixed disc 5a in the direction of 
Its thickness. The movable disc 5b is equipped with a mixing chamber 16 which controls the communica- 
tion with the hot water port 13. the cold water port 14 and the mixed water port 15 and is defined as a 
recess on its slide surface with the fixed disc 5a. 

Among the hot water port 13. the cold water port 14. the mixed water port 15 and the mixing chamber 
16. the mixing chamber 16 does not mate with any of the hot water port 13 and the cold water port 14 and 
cuts off the communication of these ports 13. 14 with the mixed water port 15 when the movable disc 5b is 
at the closing position of the valve, but as the movable disc 5b rotates normally, the mixing chamber 16 
matches first with the cold water port 14 and communicates the cold water port 14 with the mixed water 
port 15. As the movable disc 5b rotates further, the matching area of the mixing chamber 16 with the cold 
water port 14 increases and after the cold water port 14 opens fully, the mixing chamber 16 starts matching 
with the hot water port 13 and communicates both the cold water port 14 and the hot water port 13 with the 
45 mixed water port 15. 

The matching area of the mixing chamber 16 with the cold water port 14 decreases in inverse 
proportion to the increase of the matching area of the mixing chamber 16 with the hot water port 13. Rnally, 
the mixing chamber 16 does not match with the cold water port 14 any longer but matches only with the hot 
water port 13 and opens it fully. In other words, the shape and disposition of the cold/hot water mbcing tap A 
are determined in such a manner as to permit the operations described above as represented by the 
example shown in the drawing. 

When the motor 12 is driven to rotate the movable disc 5b alternately in the normal and reverse 
directions while the mixing chamber 16 matches with both the cold water port 14 and the hot water port 13. 
this cold^iot water mixing tap A can supply the low temperature hot water and the high temperature hot 
55 water to the shower 1 1 . 

The motor 1 2 is controlled by the microcomputer B. 

The microcomputer B consists principally of a microcomputer, a memory 18 and an interface 19. 

The set temperatures for discharging low temperature hot water and high temperature hot water and the 
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^ , 1 P«"°f s_ cold _and hot water are inputted as analog - signals to the Interface 19 of th« 

m.crocomputer B from a cold/hot water setting portion 20 and period setting portion 2 cfte control er ^ 

S 2?rLZ«^.,'''T:'?'^ "^'"^^y ^« digital Signals throughXo cl^'or^ 

22 23. respectively. The temperature of mixed water flowing through the mixed water oassaarrnf thf 

int rftceTaThrh' *''.,n ' ''''''^ '''^^ temperature slr9anrn;rtted I Z 

When the program is started, the microcomputer B first clears the timer 26 at the 7so (l\ «nd 
20 IZr t f '^'"'"''"^ ^° P^"^'^ °^ '^°'^^°t water is sta4d fro^low tSpeSure hot 

through the mixed water passage 4 is inputted from the temperature sensor 9 at the steo rS^ JldTf 
microcomputer B executes cold/hot water switching at the step ® ®^ ^""^ ""^ 

The cold/hot water switch control is carried out by the cold/hot switch program (Fip 7) 

^ nn« cold/hot switch program, the microcomputer B determ nes whether the state is 
wher^ hinh r ^"'"r'T " '° ^^'=^^^9^^ (hereinafter called the "corsSte") o^ thf ^te 

ZnZ thf mT:T.^ "'^'^^ *° discharged (hereinafter called the "hot stateTrt he ItepTi 
to tV^l i naturally Judged as the cold state because the operation istni ti^ed so ^ 

to start from the cold state at the step @ described above), the motor 12 is driven so T to rotete t^f 

,„ ^ °' temperature hot water having a target temperatSe^^^^^ T. 

ZiT, Tf ""'^ ''^^'^"^9"'^ ^°t««"9 dire,llon)^^S5uentrihetie^^^^ 

not the target temperature is reached is confirmed at the step 4-3 (In practice whether nr nnt hi w^f 

^'L '=^«'"^'"«^-> target temperature is reached, whether the hot state or the cold state S 

3. Z 4Tln orertordt'thTt tV' "^'^ set to the hot iTthe 

3s step 4 5. In other words, the target temperature is switehed from 30«C for discharqina low temoarflt..™ hZ 

mf M° for discharging high temperature hot water and the motor 12 is Ten so as tSSSS 52 

~Lv:^Xe'''' ' ' - ^° ~ ~rs::g 

Next, whether or not the cold state is attained is confirmed at the step 4-7 However sinm th« c^io lo 

" thTcofd T^T^ '^""^'^ iuclgemem at this 4-7 does not ret^ in 

ii^a^^n « r T'^«L^'°''«' "'otor 12 is driven so as to continuously rotate the movable d^i 5b n such a 
direction as to discharge 40 "C mixed water at the step 4-8. 

t«m^l!*^^' °'' temperature 40''C is attained is confirmed at the step 4-9 and when the taroet 

oZ .s reached, whether or not the state is yet the hot state is judged at the stepTlO tf the sSe fs 

4-5 tt,al?J'f °* ""T '"^'^ " ^""'^'^^^ ^9^'" -itch to ^e ^lot site S thHep 

T T .'^ at thi« step 4-10). the state is switched to the cold state at the step 4-1 1 In 

30'C rJsclamSr T'"''T '1'""'=''' ^'^ ^'^^ tempeSture hS^w^ter' o 

5h nf "9 low temperature hot water, and the motor 12 is driven so as to rotate the movable diS 

50 the tpVTs" " *° ''^'^'"^^ "''^^^ ^^'^^ ^'^^ — rotating dTiTonjIS 

Next, the timer 26 inputs the period so far at the step 4-13 and is then clearari at ths cf«r, a.^a a* ^ 

T:T:"1 'h'; °^ "^'^ -^^^'^^ calulated 'orfhe pto^^t^u^^^^^^^^^^ 
13. the target penod T that is in advance stored and the gain K: 
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K = 1^ X K 
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The flow returns to the step 4-1 once again and each of the steps (4-1 to 4-15) described above is 
repeated. 

Th gain K as the factor for calculating the next gain K at the step 4-15 uses a predetermined constant 
at the start of the cold/hot water switch program, but from the second period of the cold/hot water discharge 
5 period and so on. the gain K of the previous period calculated at the step 4-15 is used. 

In the overall program, on the other hand, the difference between the actual temperature at the time of 
discharge of low/high temperature hot water of cold/hot water and the target temperature is calculated at the 
step @ : 

AT = TS - (TM + TD-^^) 
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where TD is a constant. 

At the next step (5) , the speed v of the valve 5 is calculated from the difference AT calculated at the 
step (s) and the target temperature and the gain K calculated at the step 4-15 in accordance with the 
following equation: 
v = AT ^ K 

The driving speed of the motor 12 is controlled in accordance with the speed v thus obtained. 

Next. Figs. 9 to 13 show the second embodiment of the present invention. The cold water supply 
source and the hot water supply source on the primary side, the motor drive type cold/hot water mixing tap. 
its mixed water temperature detection means and the cold/hot water supply source on the secondary side 
are the same as the hardware construction of the first embodiment and are therefore omitted from the 
drawing, and like reference numerals are used to identify like constituents to avoid repetition of explanation 
of such consitutuents (Fig. 1 0), 

This second embodiment is characterized in that a cold/hot water start timer and a count-down timer for 
a half period time are added to the first embodiment. 

In other words. In addition to the signals from the afore-mentioned cold/hot water setting portion 20. 
period setting portion 21 and count-up timer 26 for inputting cold/hot water period, signal from the three 
timers including the timer 25 for the cold/hot water start, the timer 26 and the count-down timer 27 for 
setting the half period are also inputted to the interface 19 of the microcomputer B. 

The setting portions 20. 21 and the timers 25, 26. 27 described above are assembled in the controller 

C, 

The microcomputer B executes the processing on the basis of the external data inputted to its interface 
19 in accordance with the program stored in ROM of the memory 18 and sends the control signal to the 
motor 12 to control its operation. 

Rgs. 11 and 12 show the flowcharts of the program stored in ROM. 

Here, the action of the cold/hot water massage shower apparatus of the present invention will be 
explained about the case where low temperature hot water is 30*'C and high temperature hot water is 40*'C, 
by way of example, with reference to Figs. 11 and 12. Incidentally, reference numerals © to ® in 
the drawings represent each step. 

When the program is started, the microcomputer B executes initialization processing at the step @ 
It sets the period of the cold/hot water to low temperature hot water or in other words, clears each timer 25. 
26. 27 so as to start from the cold state. 

Subsequently, the motor 12 is driven to open the valve 5, and the detection temperature of water 
flowing through the mixed water passage 4 from the temperature sensor 9 is inputted at the step (3) 
Then, the microcomputer B executes cold/hot switch control at the step (4) 

The cold/hot switch control described above is executed in accordance with the cold/hot switch program 
(Fig. t2). 

The microcomputer B confirms whether the state is one where low temperature hot water Is to be di- 
scharged (hereinafter called the "cold state") or the state where high temperature hot water is to be di- 
scharged (hereinafter called the "high state") at the step ^a) and when the state is judged as the cold 
state (the state is judged as the cold state at this step because initialization is made in such a manner as to 
start from the cold state at the step (2) ), the motor 12 is driven so as to rotate the movable disc 5b in 
such a direction where mixed water having the target temperature for low temperatur hot water, that is, 
30**C. is discharged (in the normal rotating direction). Subsequently, whether or not the target temperature 
is reached is confirmed at the step (Q) . (In practice, whether or not the difference between the target 
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temperature TS and the detection temperature TM by the temperature sensor 9 is below 0 5°C 
- -con -rmed.) If the target^mperature is attained, whether the state is the hot stete or%? cold state s 
conftrmed at the step ^ and if it Is not yet the hot state, the state is set to the hot statelJ *e t p 

. ¥ . ..V^^' temperature is switched from 30-C for discharging low temperarre hot 

5 water to 40-C for discharging high temperature hot water. temperature hot 

At the step ® . whether or not the time of the cold/hot start timer 25 is up is confirmed and when 
t s he actual cold temperature is Inputted at the step (g) and whether the terup^ZT^eZLTZ 

IndT int .'''mT °' ^'"^^-^^ target temperature 

10 (Q h I! ^ cold temperature is within the range of below 0.5-C. is confirmed at Z Sel 
t«Sxi . ■ *«'^P^^«t"''« t^ken Into is within the ranae described abov^ tt^e S 

temperature .s corrected from 29.6-C. for example, to 30-C at the step S) and the haS Lrtod tima 
IS set to the half period time count-down timer 27 at the step ThS^the Totor i p if h?^ 

dirl^nw rr ^"'^^ ^ ^° cliscLg^40.C mT^ed' 'Z^T^e ZZZ^.T, 

® ■ " •^'"^^^"'^^ "^^^^^^^ tf'^ '^9«« temperature 30"C and the^tual 
»5 temper^re .s confm^ed to be out of the range of below 0.5-C at the step © described Sve me 

Zr 2^s set. '"^"'^ '° ® -^''^^ pant? til^'c^S^Sol' 

O" the other hand, if time-upof the cold/hot water start timer is not confirmed at the step ^If) the 
flow proceeds to the step @ by skipping the steps - /JD and th« VZ^r 7? • ^ • 

.0 so as to rotate the movable discVb in such a d'ection as' to discSge 40^ mixed wlr " 
th„ ""'^^ ^^ain to the step (g) and whether the state is the cold state 

or the hot state ,s confirmed. However, since the state is s^o the hot state at the step ^ 

ZZtZ sCg "^'^^ ^ - *° ^'-^-^^^ ^"^ 

JThSIh water temperature detected by the temperature sensor 9 is below 0 5-C 

fm«r P7 f ""''^ Tl^ ® °^ half period time count-cTown 

at the Step ""'H' " P""' ""^ ^"^^ t""-^ 27 is over isTnfin^:; 

'° Gven^!'?h"Jmiv«H temperature reaches the target temperature or when the half period time is over 

even ,f the mixed water temperature does not reach the target temperature, whether or not the state is the 
step '^"t^se ^ step @ and if the state is the hot state «he hot state is c^nfir^ld S ll 
step (4d; because the state IS switched to the hot state at th© step @ ). the state is switched to 

as Tom «-S^o 30oa '''' ^ ' temperature^ the ciiJ^STZ fs Sch^^ 

Subsequently, the actual temperature of the hot state is Inputted at the step ^IS) and whether the 

t'he hLrZ''""" H 'rTf *° °' "^^'^ t° the targetS^mp^rlreTc of 

the hot state and if rt does, the inputted temperature, e.g. 39.6'C. is corrected to 4S-C at the st p 

* orSeds to the st!C? i?^ T^fuTl "PP™^'^^ *° *^ ^^9«t temperature, the flow 

Pi^oceedstothestep ^ • where the half period time timer is set. while skipping the step <^ 

<*n.r^ ^° *° ^t^'® ♦'^^ d'sc 5b in such a direction as todlschai^oe 

from Z'^ r * ^"■"'"'^"^ ^'^^ ® • «n^«riod S^e is inpS 

trstl S"'' "^''^^^^ ® • timer 26 is cleJ^ ^ 

the step ^ and the optimum gain of this period is calculated at theltep © ciearea ai 

45 In other words, the optimum gain K of this period Is calculated at the step ^ on the basis of the 
Lo'2 7 r ^-^^ '-^'^^ temperature cold/hot wlr sVby the ^^nrilns 

.h« hi . r ^' ^''^ ^JJ?^ temperatore To inputted at the step 

the hot water temperature Th inputted at the step Q and the gain K' of the previous perK^T iri 
accordance with the following equation: previous penoa 1 in 



55 



previous target temperature 

period width 

target temperature width ^ previous gain 

period of previous period 



^ Tl 40 - 30 

T ^ Th - Tc ^ ^ 
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^ Th9J!owj)fJhis cold/hoi temperatur_e_sMtch„program @ and each 

of th steps @ - @) is repeated. 

The gain K' as one of the factors for calculating the gain of this period at the step @ described 
above uses a predetermined constant at the start of the cold/hot switch program but from the second 
5 coldijiot water discharge period and so one. the gain K of the previous period calculated at the step 
® is used as the gain K'. 

On the other hand, in the overall program shown in Rg. 11. the difference AT between the target 
temperature Ts and the actual discharge temperature TM detected by the temperature sensor 9 is 
calculated in accordance with the following equation at the step (§) in succession to the step Q : 



AT = Ts - (TM + TD'^iii) 



75 

where TD is a constant. 

Then, the rotating speed of the valve 5 is calculated at the step (g) on the basis of the difference 
AT between the target temperature and the actual discharge temperature calculated at the step (|) and 
the optimum gain K of this period calculated at the step (g) in accordance with the followina 
2p equation: 

V = AT ^ K 

The necessary control signal Is delivered on the basis of this rotating speed to the motor 12 to control the 
motor 12 In this period at the step ® . 

Rg. 13 shows the relationship between the cold/hot water temperature and the cold/hot water period 
25 with the passage of time when the operation of the motor 12 is controlled in accordance with the program 
described above. 

As can be seen from this diagram, the period shifts to the next period after the passage of a 
predetermined period at the initial stage of the cold/hot water discharge even if the cold/hot water 
temperature does not reach the target temperature, and the initial period does not get elongated. 
30 Though the present invention has thus been described definitely with reference to the prefen-ed 
embodiments thereof, the invention is not particularly limited thereto but can be changed or modified in 
various manners without departing from the spirit and scope thereof. 



35 ^"^''"^ 

1. A cold/hot water discharging apparatus for changing and regulating alternately hot water of a 
predetermined temperature supplied from a hot water supply source to high temperature mixed water and 
low temperature mixed water by a cold/hot water mixing tap and supplying them to a discharge portion, 
said apparatus comprising: 

(a) a cold/hot water mixing tap (A) having the primary side thereof communicated with a cold water 
supply source (8) and a hot water supply source (6) and the secondary side thereof communicated with a 
discharge portion; 

(b) a motor (12) having a variable rotating speed in accordance with a control signal and driving a 
^ valve (5) of said mixing tap (A) to control the mixing ratio of cold/hot water; 

(c) temperature detection means (10) for detecting the temperature of mixed water, disposed on the 
secondary side of said mixing tap (A); 

(d) memory mean5(18) for storing the set temperatures for discharging low temperature hot water 
and for discharging high temperature hot water, respectively, and for storing a target period; 

(e) a count-up timer (26) for inputting the period: 

(f) cold/hot water switch means for switching the set temperature to a target temperature for di- 
scharging low temperature hot water and to a target temperature for discharging high temperature hot 
water, comparing the mixed hot water temperature detected by said temperature detection means (10) with 
one of said target temperatures and switching and setting the set temperature to the otiier of said target 

gg temperatures when the mixed hot water temperature reaches said target temperature or an approximate 
value thereof; 
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(g) motor speed setting means for calculating tlie rotating speed of a motor (12) on the basis of the 
difference between the mixed hot water temperature^nd said target temperm^^ in each of the discharge 
periods of low temperature hot water and high temperature hot water and a gain, and delivering a control 
signal In accordance with the result of calculation; and 

(h) gain setting means for calculating an optimum gain as a factor for calculating the motor speed of 
this period from the gain inputted as the calculation factor in the calculation of the motor speed in the 
previous period of the discharge periods of low and high hot water, the target period and the previous 
period. 

2. A cold/hot water discharging apparatus for charging and regulating altennately hot water of a 
predetermined temperature supplied from a hot water supply source (6) to high temperature mixed water 
and low temperature mixed water by a cold/hot water mixing tap (A) and supplying them to a discharge 
portion, said apparatus comprising: 

(a) a cold/hot water mixing tap (A) having the primary side thereof communicated with a cold 
water supply source (8) and a hot water supply source (6) and the secondary side thereof communicated 
with a discharge portion; 

(b) a motor (12) having a variable rotating speed variable in accordance with a control signal and 
driving a valve (5) of said mixing tap (A) to control the mixing ratio of cold/hot water; 

(c) temperature detection means (10) for detecting the temperature of mixed water, disposed on 
the secondary side of said mixing tap (A); 

(d) memory means (18) for storing the set temperatures for discharging low temperature hot 
water and for discharging high temperature hot water, respectively, and for storing a target period; 

(e) a cold/hot water start timer, a half period time count-down timer and a period inputting count- 
up timer; and 

(0 cold/hot water switch means for switching the set temperature to a target temperature for di- 
scharging low temperature hot water and to a target temperature for discharging high temperature hot 
water, comparing the mixed hot water temperature detected by said temperature detection means (10) with 
one of said target temperatures set this time, and switching and setting the set temperature to the other of 
said target temperatures when the temperature of mixed hot water reaches said target temperature or its 
approximate value or when a predetermined period of time has passed: 

(g) motor speed setting means for calculating the rotating speed of said motor (12) in each of 
the discharge periods for discharging low temperature hot water and high temperature hot water from the 
difference between the mixed hot water temperature and the target temperature and from the gain, and 
delivering a control signal in accordance with the result of calculation; and 

(h) gain setting means for calculating an optimum gain as a factor for calculating the motor 
speed of this period from the previous period of each of the low and high temperature hot water discharge 
periods, the target period, the previous temperature width, the target temperature width and the gain 
inputted as the calculation factor in the calculation of the motor speed in the previous period. 

3. The cold/hot water discharging apparatus as defined in claims 1 or 2. wherein said valve (5) of 
said mixing tap (A) consists of a fixed disc (5a) and a movable disc (5b) superposed water-tight and slidably 
on said fixed disc, and said motor (12) is capable of rotation in both normal and reverse directions and is 
rotated and reciprocated between a position at which high temperature hot water is discharged and a 
position at which low temperature hot water is discharged. 

4. The cold/hot water discharging apparatus as defined in claims 1 or 2 wherein said cold/hot water 
discharging apparatus is used as a shower apparatus (11) or a local washing apparatus. 

5. The cold/hot water discharging apparatus as defined in claim 1 , wherein said cold/hot water di- 
scharging apparatus is a shower apparatus (11), and operates the following steps: 

(1 ) an initial step of clearing a count-up timer (26) for inputting a period and starting the period 
of cold/hot water from low temperature hot water; 

(2) a step of opening said valve (5) by the operation of said motor (12) and inputting the 
temperature mixed hot water detected by said temperature detection means (10); 

(3) a step of altennately switching the set temperature to the set temperature for discharging low 
temperature hot water and the set temperature for discharging high temperature hot water by said cold/hot 
water switch means in cooperation with said temperature detection means (10), and calculating the gain K 
of the next period in each of the periods of discharging cold/hot water by said gain setting means from the 
previous period T, the target period T and the gain K' in accordance with the following equation: 

K = (T'/T ^ K) 
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f step of calculating the difference AT between the actuai temperature TM and the target 
temperature TS at the time of discharge of low/high temperature hot water in accordance with the following 
equation:' 



AT = TS - (TM + TD X 

where TD is a constant; 

(5) a step of calculating the speed V of said valve (5) on the basis of said temperature difference 
AT and said gain K in accordance with the following equation: 

V = AT >^ K; and 

(6) a step of controlling the driving speed of said motor (12) in accordance with said speed V. 

6 . The shower apparatus as defined in claim 5. wherein said hot/cold water switch means and said 
gain setting means repeat the following steps: 

(1) a step of Judging which of low temperature hot water and high temperature hot water is to be di- 
scharged; 

(2) a step of driving said motor (12) in a direction where mixed hot water of low temperature hot 
water having the target temperature is discharged; 

(3) a step of judging whether or not the temperature of target low temperature hot water or its 
approximate value is attained; 

(4) a step of confirming whether the state is the hot state or the cold state when said target 
temperature is attained; 

(5) a step of switching the state to the hot state when the hot state is not yet reached; 

(6) a step of driving said motor (12) in such a direction where mixed hot water of high temperature 
hot water is discharged; 

(7) a step of judging whether or not the state is the cold state; 

(8) a step of driving successively said motor (12) in the direction where mixed tiot water of high 
temperature hot water Is discharged; 

(9) a step of judging whether or not the state is the hot state when the target temperature of high 
temperature hot water or its approximate value is attained; 

(10) a step of judging whether or not the state is the hot state when the target temperature of high 
temperature hot water or its approximate value is reached; 

(1 1) a step of switching the state to the cold state when it is not the cold state; 

(12) a step of driving said motor (12) in the direction where mixed hot water of low temperature hot 
water is discharged; 

(13) a step of receiving the period V so far by said timer (26); 

(14) a step of clearing said timer (26); and 

(15) a step of calculating the gain K of the next period in accordance with the following equation: 
K = r/T ^ K'. 

7. The cold/hot water discharge apparatus as defined in claim 2. wherein said cold/hot water di- 
scharging apparatus is a shower apparatus (11) and operates the following steps: 

(1) an initial step of clearing said cold/hot water start timer, said half period time count-down timer 
and said period inputting count-up timer and starting the period of cold/hot water from low temperature hot 
water; 

(2) a step of opening said valve (5) by the operation of said motor (12) and inputting the temperature 
of mixed hot water detected by said temperature detection means (10); 

(3) a step of alternatively switching the set temperature to the set temperature of discharging low 
temperature hot water and the set temperature for discharging high temperature hot water by said cold/hot 
water switch means in cooperation with said temperature detection means (10). and calculating the gain K 
of the next period in each of the periods of discharging cold/hot water by said gain setting means from the 
previous period T', the target period T the temperature width (T'h - T'c) of this time, the target temperature 
width (Th - Tc) and the gain K' in accordance with the following equation: 
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(4) a step of calculating the difference AT between the actual temperature- TM and the tardet- 
Z^T" °' °' ^^^P^"^"" '^^^ vvi"?he fol2g 

AT = TS - (TM + TD X $5™) 

dt ' 

J where TD is a constant; 

.nri =J? ^ calculating the speed V of said valve (5) on the basis of said temperature difference AT 

and said gam K in accordance with the following equation- f^^rc^iure ainerence Al 

V = AT " K: and 

fl S<f f?^"^"'"^'"'""^ """""S ^P®^" °^ ^'"^ (12) in accordance with said speed V 
«nolt?« /.T i discharging apparatus as defined in claim 7. wherein said apparatus is a show r 
apparatus (1 1). and repeats the following steps: h'p-aius is a snow r 

scharged:^ '"''^'"^ °^ '"^ ^^'"P^'^*"'^ ^^'^^ ^"<=' '^'9^' temperature hot water is to be di- 

(2) a step of driving said motor (12) in a direction where mixed hot water of low temoerature hot 
water having the target temperature is discharged: temperature hot 

approxilteSeiliS:*''*'" " ^^^'^ °^ ^^'^^^^^"^^ - 

or its apprLtr Vl??^^^^^^^^^ °^ ^-^^t temperature 

(5) a step of switching the state to the hot state when it is not the hot state- 

(6) a step of judging whether or not the time is up for said cold/hot water start timer- 

(7) a step of inputting the actual cold temperature when the time of said timer is up-' 

under thinnM^^, f °' '"P""^"* ""^ temperature reaches the target temperature 

under the cold state or its approximate value; Hoiaiu.o 

r««nh« Iht correcttng the cold temperature to the target temperature When the cold temperature 

reaches the approximate value of the target temperature: lemperaiure 

(10) a step of setting the half period time to said half period time count-down timer- 
water is IchigedT ''"^'"^ '^'"^ ^'^^ ^ ^''"'^ °' '^'a'^ temperature hot 

(12) a step of shifting the operation to said step 10 while skipping said step 9 when the cold 
tempera^re inputted at the step 8 does not attain the target temperature or its approxVr^L v^S- 

(13 a step of shifting the operation to the step 11 while skipping the steps 7 through 10 when the 
time of said start timer is not up at the step 6: kh w h u.rougn u wnen tne 

^.i. i'?-^ °* returning to the step 1 and after confirming whether the state is the cold state or the hot 
Sis ShigedT'" ' '''' " '^^^^^^^^ °^ temperature S 

tarn^t °! returning once again to the step 3. judging whether or not the temperature attains the 

ITS S « T'**";! 'f* ^"^'^ temperature or its approximate value and if it does nSt. judging whether 
or not the time of said half period time set by said half period count-down timer Is over 

water ilSns SeVrLTtf '"^ *° ''"'^ temperature of high temperature hot 

ThaCod ti^e?s ZT'^ " " ""'^^ -"^""^ 

(17) a step of inputting the temperature of high temperature hot water under the hot state- 

tomnJ^^;™ n?fc°* '"''^'■"^ 7^^^^' °' temperature of high temperature hot water attains the tai^et 

temperature or its approximate value: ""aoi 

wh<.n -i^ « ^ ^l!" °' '=°"'®*=«"9 the temperature of high temperature hot water to the target temperature 
when It attains the approximate value of the target temperature; wmperawre 

(20) a step of setting the half period time to said half period time count-down timer- 
hot t Jnirftnrf^^."/ ^^^''l OQBx^\^ot^ to tile Step 20 While skipping the step 19 when 'the temperature of 
hot temperature hot water does not attain its target temperature or its approximate value- 
water; ^ °' "^""'"^ ^^'^ ^^^^ "^^^'^ "^^^"^ °* temperature hot 

(23) a step of inputting the one-period time T' from said cold^ot water period inputting count timer: 
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(24) a 5tep of clearing said count-up timer (26); 

(25) a step of calculating the gain K of the next period in accordance with the following equation: 

^ T ^ T'h - T'c ^ ^ • 



9. The cold/hot water discharging apparatus as defined in claims 1. 2, 6 or 8. wherein the target 
temperature of low temperature hot water is from 25 to 30 °C and preferably from 30 ""C. the target 
temperature of high temperature hot water is from 36 to 43*C and preferably 40*»C, and their approximate 
values are ±0.5 °C of the target temperatures. 
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FIG. 3 
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